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Middle Division: Problems 1 

Ml. In mathematics, the notation 1 1 ! is short for 11x10x9x8x7x6x5x4x3x2x1. Similarly, 
another example is, 4 ! = 4 x 3 x 2 x 1 and so 4! = 24. 

What is the greatest factor of 1 1 ! that is one greater than a multiple of 6? 

Note: III is spoken of as ‘eleven factorial’. 

M2. I take a certain journey and due to heavy traffic crawl along the first half of the complete distance of 
my journey at an average speed of 10 mph, How fast would I have to travel over the second half of 
the journey to bring my average speed for the whole journey up to 16 mph? And how fast to bring it 
up to 20mph? 



M3. All dragons have a head, a body and a tail and the length of a dragon is the sum of the lengths of its 
head, body and tail. A mother dragon and her son were lying in the sun. They noticed that the length 
of the young dragon was exactly the same as the length of his mother's tail. The length of the body of 
the mother was three times as long as her own head which was twice as long as the head of her son. 
The younger dragon's body was 2 feet longer than his head and his tail was one-third of the length of 
the tail of his mother. When the lengths of the two dragons are added, the total is 48 feet. 

Determine the lengths of the head, body and tail of each dragon. 


M4. Four spheres each of radius 10 cm lie on a horizontal table so that the centres of the spheres form a 
square of side 20 cm. A fifth sphere of radius 10 cm is placed on them so that it touches each of the 
spheres without disturbing them. How far above the table is the centre of the fifth sphere? 


SEE OVER FOR QUESTION M5. 




SMC 


Mathematical Challenge Problems 1 

MIDDLE DIVISION 2012-2013 

PLEASE USE CAPITALS TO COMPLETE 



FOR OFFICIAL USE 
Marker 


Marks 


1 

2 

3 

4 

5 







Total 


CUT ALONG HERE 

Please write your solutions on A4 paper and staple the above form to them. 

PLEASE WRITE YOUR NAME ON EVERY PAGE. 

Send your entry directly or through your school to : 

Simon Malham 

School of Mathematical and Computer Science 

Heriot Watt University 
Edinburgh EH14 4AS 

For further information on the competition, please see the Information Circular, which has been distributed 
to all secondary schools. Please contact the local organiser, whose name and address are given above, if you 
require a further copy. 

M5. 


A counter placed on the start circle moves in the direction determined by the throw of a normal six- 
sided die. What is the probability of reaching the HOME circle? 

END OF PROBLEM SET 1 



CLOSING DATE FOR RECEIPT OF SOLUTIONS : 


28th September 2012 


Look out for Problems 2 in early December! 

Look on the SMC web site: www.scot-maths.co.uk for information about Mathematical Challenge 











